Analysis of Smad Phosphatase Activity In Vitro.
Phosphorylation of Smad1/5/8 at the C-terminal SXS motif by BMP type I receptors is one of the most critical events in BMP signaling. Conversely, protein phosphatases that dephosphorylate phospho-Smad1/5/8 can consequently prevent or terminate BMP signaling. PPM1H is an undercharacterized phosphatase in the PPM family. We recently demonstrated that PPM1H can dephosphorylate Smad1 in the cytoplasm and block BMP signaling responses in cellular assays. Here we describe in vitro method showing that PPM1H is a bona fide phosphatase for Smad1/5/8. PPM1H is produced as GST fusion protein in E. coli, and purified against glutathione sepharose beads. Bacterially purified recombinant PPM1H possesses phosphatase activity toward artificial substrate para-nitrophenyl phosphate (pNPP). Recombinant PPM1H also dephosphorylates immuno-purified phosphorylated Smad1 in test tubes. These direct in vitro phosphatase assays provide convincing evidence demonstrating the role of PPM1H as a specific phosphatase for P-Smad1.